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1 2^T- 110 0TCfc#»U 110 0*CIC?!I 30 
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Z®^£oVvrm»&jffiM?J8tttt (TE 
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lCDjfSP3 1 afC&MOCVD?£{C£»J{g3aGaN,K>y 
yrf§3 2#7&&$;ftT^.g> 0 -£UT> V^^3 1W 
Ay7Tl3 2±lCtt, 979M&R&imi,XT2' K 
-^GaNT«g3 3*Wfi£SnTV^. 

[0 0 6 6] GaNT^3 3±{Cli, nSGaN3> 
*4>NJg3 5, nlA 1 G a NtSSSSiAlg 3 6, nfiJG 
aNM-f KM 3 7, (MQW) fifcgfcW 

nGaN&?gi£Jl3 8, pffijG a NtfMM 1 KM 3 
9, p!HAlGaNmSK?iAM4 0, pi?GaNn>^ 

* hjf4 i^z:ojiiT*^3tvTv%s„ 

[006 7] ±iB#M#3t©-BPii, nS?G aNn^ 

* h«3 5lcat1-**TK5>fxy^>y?56K:J:yBfe* 
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S!GaN3>^f h^4 l±Ktt«8fE^GDfc«>S i O 
I 2 Bt4 3st«Rfl9tCjRrta*U 3fflSi0 2 ]&4 3&IJC 
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Ka«l/feft**y7:ff*fcLT**&2 0. 5L/ • 
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0. 2 5 /ttm) Sr^-tSo £ e>&C-£0±lC, 7>K- 
7"G a NTife^ 3 4 H^O^^tT', G a N##-T 

[0 0 7 2] -£©ft »«g£7 4 0TJ*T*B»U 
^■yU73(rxfc^9R^&ttK (?S12 0. 5L/#) tc 
«'Jf^. T^-T^^gSttg. 5L/ 

3\ TMG©gfcftl±9 c c/£— U TM I (Dfflfr 

i^hoc c/#\ 3 0c c/fth&mzqwmx.* 

3i:lCj:»J, InGaN*Stti3 8&Mbfe. Z1<Z> 
I n G a N&ffl&M 3 8 li, 3*f© I n 0 .2 G a 0 .8 N 
0P$2nm) I no.05Gao.95N (f34n 

m) PSMJffr6j&S#fi4^#;R (MQW) mfc^t 

[0 0 73] InGaN«jgf£ff3 8&7gj$& Hftffl. 

SSrStfi 1 0 0T3ic#m-r& o StRiaKtfi l o ox: 

izmvtc&L. *vvyxx*H&mkfrt>7m m&2 

6. 5L/^) AtJ'Jfi, GaN3t^>fKM3 9, p 
MAlGaNmSSii7v®4 0 0^30. 25/tm), p 
IHGaNn^^^ h^4 1 0P£O. 3^m) 30D 
WBT'^-fSo pSAlGa N«8iw£AJg4 0^^© 
pSMt>MmCp2 MgCD^itl 200 cc 
£U plGaNH^^ M4 1©^0CP2 M 
&<Dm&&l*50cc£Ltz. plGaNn^i'M 

4 i©fifegft, mw&mwmm& z®± u mm*v 
vyxx ws&2 0. 5L/^) , xifr> ! E-T m 

49. 5L/^) <©*S:§l^^«ji&U 

5 01C{C3ibfc|^fC^itUfco 

[0074] J^©#&T'#J&3*l£Mtt^^& 1/ 

tzz. m&x¥m*&&mtm*>tix^&. w 

iHIWI (TEM) tm&fi^fctZZ. MQ 
W#ii5:^-rs I n G a N*?S14»»»CI4. K*Z<B& 

mzzzsmiBbtx-r. ^m^mmt^-^mm^m 

Ir&MQVJffi&mj&ZtlX^&ZtiMmx&tz. t. 
fc> #®JS*©J|ii^£(a^S{*, J&6X105 cm-2£ 

[0 0 7 5] RhflMBESRS:. fi6KSJCJ:*l/— 
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& z> u-^m^mmx-it. m 1 o 10 c m -2©^ gg,g©s 

IW^4U 3ft £>©&&©#&£ J; y, MQWf 
;&© I n G a N^JgttHKfcV vf, MQWR&tfffi*;* 

h ©T$Kll4^£^NEbTV^. 3*UC*f 

i *° 

[0 0 7 6] ±lB^JIfl£®©-ffl5fc, nSGaN 

Mg3 5*T*K9-fX^^>y®C«fcy|»* 
U -e©±g|$tCT i / A 1 nffi!l®g4 2 

•TS. Se>lC, #M#f&T'Rft*£ftfcV%g|5#©pgyGa 
N3>^ Hf 4 l±lCl4®$ge^©fc«&S i 0 2 M4 
3 *mm\ZT&mU I©Si0 2 Jf4 Sjfttf pfflG a 
Nn;/#?Mi4 l±{Cpfi!JS@4 4 5:^bfe 0 

[0077] 7*tc, iMtDwmzm-r&tmft&Mmz 

if£#tfcL£„ 3©^#l/-1ftcS8iS&Abfc£::i 

fc. *?«DlWWBEtt4. 5 V. LSWfgBHBftfttt: 
1. 5kA/cm2 T'&ofeo 
[0 0 7 8] «)STMbtGaN^#U- If 

V*£j&\ Xl4pS?K->'t>hT*feSv^t/'7A (M 

[0079] rttfc*fb2(£WgffiT*i4. ±flsnn^ 

•r y # 8 o %j£jllic& u , £ 

4->«&©&ji oo~ioo ommrz. mmtMzm 

[0080] xgsmmx-iti'— otcowtbwi 
«fcyiRF±T*§s. 

[008 1] 3 CDgfeimO HI 3 ©gy&£JST'l±, 
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tCGaN (2/im) , WGaAIN (0. 3/tm) S 
GaN (2/im) &^Lfe*E±fC^-TS. 
[0 0 8 2] ±I3©S1K±{C 1 0 /*mipl©S i O 

2 V^S, GaNXttGaAlNjf©a«<l 1-2 

o> tsacfrfto-i oo> »c. ZAmisnre^h? 

±{CMOCVD&fC«fcy, 5~5 0;tmfflGaNl^ 
10 Bfc#£*l5„ ^r®Sii@^^ (TEM) «B£ 

[0 0 8 3] r©J:3£JpfflttjW3{*S*U Mifflg&S? 

**»c«Lhu m2(Dmmmx'BLtav-^tmm 

20 *\ **ua±©4*tt&5*Lfe. 

[0 0 8 4] fcfe. ^QB^fflrcttl/— ^ICOV^TSW! 
4^t4»fbft» i N«*^-'tf©*«i6» , f, » 

-Y#-Ktt. ^-^©IS^Hi&tm^^^^iSlc 
«fc-2>=&©K.fcty^ ttSlClRLtU *74«t ffl®tt#.fc 
yi^LhT^-So 

[oo85] (ss4 <Dm&m) m & 14, *?§^©^4 

30 [008 6] *Hi^fig©^^ \y— 9 ©f^ttfStS:, 
JWTlcUi0^-rs o *-f. -*:7 r-f7fi« 5 o±ic. Si 
0 2 tT i 0 2 ^e>^S#JSIKS:flSi?lC«J: y«ISLT# 
^Lfevxi' 5 l ftjgtftfS. v^i?5i {C14, 
tlTV^V^, ttgO. 5/ttm©BlPSP*<5 0/tintaHI 

[0 0 8 7] JWT©U— tf*fffl#MJS©^l4MOC 
VD^CJ:y#fiRL/fe. VXi? 5 1 S:^bfc1f77>f 
7®E5 0±{C, GaN;t-v77M ®Rttf) *^2^ 
HftfcRSn*. ^©±§5^ Si?: K-^bfenS!G a N 
40 n:/**bJ15 3 (^S2Atm) -©^ 

^V%X, ^©±SPICS i £K-:/L£J£S0. 25/im 
©nS!Gao.8 Alo.2 NS&fL&A/f 5 4 &fig*-rS 0 
[0 0 8 8] r^V%T\ ^$0. 1/jmfflIno.lGa 
0.9 Nfgffii 5 5 Zjm U ^©±Sf5lCM g S: K- ^ b 
feUSO. 2 5/im©pll!Gao.8 Alo.2 N®ifii±A 
nlGao.8 Alo.2 N«HW« 5 7 feJHfc 
^*-rS„ r©^, -l!>x/\tMOCVDiaW»&« 

50 ywu «»a»P»i5 7©«iitc, 7*huy^7-f 
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m&*m^TBjmK.x.y 1 0 

M m * OMPflS &£J& U Wm&XM 5 6 SrHWUffi t 
*. 

[0 0 8 9] &WC\ ^xA&#t>*MOCVDig®C^[ 
AU mj5S0^M5 7©±»CMg&K-^bfcp3SGa 

M5 9iA2:MOCVD$IS*>e>^yffi1-„ 
^ 6>tC, pHlGaNri^** NJ§5 80>&f££®tCS i 
0 2 £T i 0 2 fre>Jft*#ffJK&&*K:.}: »J«*f*. 
owe, vy57-fSffiCJ:»J#MKS:W3£© 10 

^ICAHXU &10>mM5 9t:ttlfct?>. * 
77-f7^5 0±{C^$nfcS i 0 2 i:Ti0 2 

bf&z&mm 5ij& as 2 ©em**:**. 

[0 0 9 0] JEUlCDJ:^tCffi«Snfel/— !f»#*K© 
nSGaNn^i? h®5 3 £Sffi3i£T, nffi!l«^6 
fc, Pffl!im*16 1 £7£j&U 06lC^-tJ:e>^y^ 

[009 1] VXt<Z>&^\Zftj&Lt=.¥m&\'-- r&fc- 20 

&S3 8 0nmT'^g3i*!7^#^2nfc. 31 ©1^0 
L£wffi®ifiW:9 5mA, ffi#®EEtt4. 6VT'&o 

[0092] *^i^JSSfcj:*®|g^i|^^i/— re 

It. Si0 2 ilTi o 2 ^e>^5#M?:vx^ 5 1 £ 
LTfflv^z £iz£ y, &B8^£ft¥&fM<z>Jft« 

MA^Peffift It. 10 0^(51 JBTF»c*JP L, 30 

[0 0 9 3] Sfefc, (i^aT-tt^x^ffiWT^^ ft 
KSSStSAJii: LXm^ZG a A 1 NMtC^TBU|t# 

■reiBBWc j: y, l^vm@®sk®<s«*^t?*>o fc c 

£ LTfflV^S i 0 2 £T i 0 2 *>g>jA«#JHK&&a<t 40 

[0 0 9 4] (fg5tf>SQ&£/&) BB714, *^9f©^5 

[0 0 9 5] nHS/Un^SSeOKJ^Sl 00 

n m<7)^Hb S i 0 2 K 6 1 «SMfc*W?l&iW 

<9l/^;*hV*i^Cl;iu 2MmOggPai5S:r^PS5 0Mm 50 
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»J, ±fB©HHR3IS©#^ , J 3>iMlsBt6 1 fc|ifc*U W 
6 1a JItUC <k *J, i/U 3>««6 0 £S 

DmmmzAtu s i o 2 si6 ltmmhfo^iz. 

to i o o o'er* i 04Mfflo-y— y --s/^ftf? 

[0 0 9 6] ?i!V^, fS2. 0/tmCDn§i!GaN=/> 
# * 6 3 fcJftftU S i 0 2 me 1 £«4M&A,£# 
JS&fP*. I©niGaN3>;Jl^ hJg6 3&S i 0 2 
0t 6 1 ±X'li.^T5)Vf>m?Z> fett, S«#S/ 'J a >T* 

30. 2 5/tmfflnl?AlGaNiiS t l ftAl64 > 
0. 1 ^m©I no.25Ga<).75NtSttJf 6 5, J?30. 
2 5/«mfflplAlGaNtSaAi6 6, ^£0. 3 

So 

[0 0 9 7] MOCVDgfii)^tJ|t}b^ 
>SS 6 0 ©^®[C n 6 8 &mMX'Mlfct&. £ 

tc. piGaN3>il^hl6 7 CD^® &ftflt3fr?/t# 

[0 0 9 8] JBLfc©3WSTfWLfe»3t^*- KiCil 
JftcoJtetf'f*- Kit, «0t7r^ T^K^S i C 

[0 0 9 9] (06CD||^®) 08 It 4&tm<mB 

<Dmmmzm>z>itt;-75 ysi® (d b r> 

[oioo] -y-^r-fT®K8 o±{cmocvd 

SlCk y ffifiG a NAy 7718 2 SrfifeRU -€-©±SP 
fCT> K-^G a NT^Df 8 3 fc^l"*, i^V^, n 
iGaN3^i'M84, ngA 1 G a NUgfc&Alf 
8.5, n«GaN3fe*f>f KM 8 6, #&ft^#FT (MQ 
W) I n G a N«fi§tt» 8 7, pfflUG a N 

3t3V^ KM8 8, pli!AlGaNm^i4A18 9, pS? 
GaNn:/**hM90 & dcwK^j*fi b> I/— if (c^ 

[oioi] ±3&mwkv>\s— mz&mvtt^m, 

nli!GaN3>^^ hM8 4fC^-t5*T*K^-<x 

^^^^^ilLTiPSSOnmroS i0 2 BI9 1 5: 

ft«U F^-fxv^i'^HS^LfeaJdlC©*. 4 2 
0 n mF^PgCD^ h ^ >T 7"-KtC, f^g 5 0 n mOVl* - > 
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zmtt-&nyt8kT'ttf&tz>c £© up* h & ? 

ICLT. ^ylfc/'^-^.ktCTS i0 2 BI9 1 £xy 
f>yU ^©St (WaftS) 9 1 a SvfftS S i 0 2 
V7^9 1 StfgJiW*. £©*S*. 3©jt9 1 a ICG a 
N3>#* hM 8 4jraittStlS. 

[0 10 2] Zl©&, #!TOf©®&£m>*MOCVD|£ 
flft£K#U ;>K-^OGaNl92?:100nin© 
ffSCHfifcfiS-fe*. 'OGa NM 9 2 li^4t)VX # X 

nS!GaNM84hnS!AlGaNM85©# 
£, P S!GaNM9 0©±£pS«fl^4 &«vtfrtfg 

[0 10 3] z:e> UTffrfcbfc^fti'-- tflcSSB&A 

4 2 0 nmffi^l^ttttfeU- ifjfetf 
OTTSfc. G a N^SPS9 2©{H®Cte, 4 2 0 nm 
H8§0>S i 0 2 ©* h5>f ^V*? 9 1 fttm-t&tc 
tt). 3fiaB&^tCAofc4 2 0nmJ^OD^S:firo^ 

fc£©*»J^fc^ift^©»c*oTv**. 
CO 10 4] fefc, tfffi#«KSfi!Wr*«HC 4 
2 0 nmM83©S i 0 2 * h5-f ^"S^LT^mi, 
ra»©*jST?gttfll©T»CJWB4 2 0 nm©[3#rte-?£ 
^o^^gM (DFB) U— !fS:#fiW*i^%^tB 

CO 1 0 5] JBLh. ±aBSU73^5©gaBBiHTtt. 

T, ±fCSi0 2 -^Ti02 «:;8nfc»£»C:3VVC8W§ 
Lfc#, Si0 2 , T i 0 2 ©ttttC fifbffeffifbd4fe¥ 
«M*©^WBSte*<5 1 0 0 OTCRhCDfiflE'ritf^ttS: 

cE«b3&v») tmx&titz. nmommm^ 

*U fflt. LX I n 2 O3 , T i N, A 1 N, S i N x , 
WN X ^##£4x5. 1 0 0 0T>J£JLh©lg?&T* 

IftXttS:****)©-??*™*. ^>y^>^©^M^ 

co i o 6] gmm^affimvM^tmz-vxttt 
ici*, ^-?-as©±#{c i yi^iitoiTtsra 

«S^!lT'*S. i©«te>JSs^?-©^, jttJRtt©J5lv^ 
CO 10 7] 3»fe, «fi^ffl»v*H»«:v;**i:LT 

'j>&^z£tmmx'Sbz&$tem : frDm&, 
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u, **^&{g^s&£©afe^*6. 

CO 1 0 8] Rh©<ke>(C. iffflm»bfe?^ 

CO 10 9] ±i^U(^S8T*^^S®fc LT, 
«MgAl 2 0 4 <8t©astE&fflv^*ii:t;^li6. 

co 1 1 o] ae>ic *mi\*mm0kfci!iwmw*. 

10 fflv>fe|g)t^7-©*«:6>-r, t^;W^lc%«fflfS 
«l^*«fcitiIrt-&«. ««»<Btt#l«QLl:U 

co 1 1 1] m-iammm) B9. 01 o»4*»w 

©* 7 ©£g&^£ffi£>*SMb4feft¥&# U— y&UWII 
1-S fc©©BK*, m 9 MSeTOIWriBB. EI 1 0 
£ /C* ->©¥®ElT*&-2>o 

CO 1 1 2] 09lCfc^T, 1 0 ltt-y-7T>fT»K, 
20 1 0 2(iVXj'hlTfflS i 0 2 M (0. 3/tm), 1 
0 3li7>F-^GaNl (3#m) , 104ttn-G 
aN3>^^ VM (S i F-^", 5X10l8cm-3, 3 
iitm), 1 0 5{£n-A lo.OSGao.^N^y KM 

(S i K-y, 1X1 0l8cm-3, 0. 8^m) , 1 0 
6ten-GaN*i3gM (S i K-:/, 0. 1 tim) , 1 

0 7{in-Al 0 . 2 Gao.8 N3p* U 7*-^-7D- 
RSiLM (S i K-y, 1X1 0l8cm-3, 2 0 nm) , 

1 0 8 ttfSttMT?**. fmM 10 8lt InGaNl 
ttF <.7>F-Zf, In 0 . 2 Ga 0 .8N, 3nm)# 

30 5»t-t*iS:»EtM nG a NlWffli (T^K-y, In 
0.05Ga 0 .95N, 6nm) **&*i**?#J3raS (SC 
H-MQW) il^rDTV^. 

CO 1 1 3] 3e>lC, 1 0 9W:p-Alo. 2 Gao.8 N 
dr-v L> Y^r—rt— ? u -ESitM (M g K-^, l x l o 
18 c m-3, 2 0nm), 1 1 Olip -G a NSIM^ (M 
gK-y, 0. Um), 1 1 lttp-Alo.08Ga 
0.02N^5^ KM OAs K-^", 1X1 0l8cm-3 
0. 8/im), 1 1 2(ip-GaNn>^f^ hjf (Mg 
K-:/, lX10l8cm-3, 0. 8 Am), 113»P 
40 t (10nm)/Ti (20nm)/Pt (30nm) 
/Au (lMm) «5t© P ffi!)«fe 114ttAl/Tl 

/Au«ig©n«!imffi. 1 1 5 i*s i o 2 $mmx& 

OHICW) ICI±T i0 2 /Si02 Z£l§lzW§L 

co 1 1 4] ei 9 Xtttmm<D$Q!tm.& wr©ii'j 
T-feSo *-r. -y-^r-rT^si o i±ic 010 

(a) lC^i"j:dfC, CVD^fMbfeS i 0 2 Ml 
0 2fCA^^CggPbfcVX^$:^-r* 0 Z1©S i O 

50 2 v^^©M}BRtJf**a©Jt^ *yyy4~7Wi\ 0 
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1 £7> K-yCJ a N 1 0 3 (Dtfrf-^W^O) 1 °UXTt 
U »7>K-yGaNlG3O<l-10 0>* 

[0115] &wc% ^#h^t-i 2 o ori-eim 
LT, v;b^U-->^i:S i o 2 vx£ l 

5 o ox;*7?i$isu h u**-;u#y ^hisccfyy 

5&lC<fcy, 3^GaNS^t4. «wr, 1 
10 0tlC#fiU 1^7>K-^GaNH0 3 5: 

a N#5 0 0TCT*«M^^«U 1 1 0 0V\Z9m 

K-^G aNll 0 3 Ttft&SStlS. 
[0 116] J:yffittK3*'<*Ui. V^^BBPSPlcSffi 

It, 1 0 2CD^|g{C?f)oT^^C^SU 7^ 

£-&#LT, J6£*R|&&&ft-*-£. GaNfl0 3M 

(X GaNH 0 3©-^3£LL©«i£lctt, 

1 0 2©3S86»LkT?*oT i &. «Sffi*iSfiPfirf *«ttfc, 

[0 117] CVDM^lfeSi0 2 S10 

2 efitcti, 7K^?:^o S i ©^5£££j&fe#SL$ltC# 

izg^tery^-raxizj: y s i n x M£&£: bfcg 

fWfc^aWfctfS iO 2 I10 2±fc%*8yOIIC/ftRLT 

[0 118] *ftMtfc-ei*IC. n-GaN3 

>#£Wfl04, n-AlGaN*5y KM 1 0 5, 
n-GaNiiil06, n- A 1 0.2 G ao.8 N^Mr 
V77t-A-7U-m&Ml 0 7, MQWi££Jil 0 
8, p-Alo.2 Gao.8 N^'J7t-^-7D-|S 
ihJfl09, p-GaNfiSfl 1 0, p-Alo.08G 
a 0.02N KM 111. p-GaNn>## hjgl 

1 2 ft««»ggi*r* D 

[0 1 1 9] &Wt% J»JWWg®-»4nfiGaN 
Wfl 0 4CD^ffi^T*K^>fx^^>^^C«k 
Utt£U *tffc?»*U SffiLfcnlSGaNn:/** 
hj§ 1 0 4 ©3t®K nfl«JI 1 1 4 £7£fj£-t5„ * fe, 
^■y-©mJ:gp-efe-5pl?GaNn>^^ hMl 1 21C& 

^ s^>r^0pffi!imMi 1 3 &jmt&. z\om&, 
nmLt=.^m i mftMa&ffi&s i o 2 m i 1 5t-i 

[0120] pxhw^m^tcmma^h^mw^ 
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wm&mamsm (tem) & 

[0 12 1] fcKU J^ffl^MM^Mtt^x 
.A?:, 2 5 0 a mC & $ J: 3 y T^t U 

10 &A&fTofe£r3, %R4 1 5-4 1 7nmt« 

«WJS&w»Bsnfe. *?®ttfWffi»i4. 8v±o. 

3 V, L&Hittt&Btt&ttl. 5-1. 8kA/cm2 
T-feofc. tfxAft©9 7%J^©i?i-Ft'l 0 

0 0 o&rwxt(D&smi^t)sm2^tit~. ^ 

i: #MI)(ip©JGI*K^&l* 1 0 11 c m-2gSh 

hk, ^-?-©u^mffitt6. 2v±i. 5v, lsh* 

SSM^i2~5kA/cm2 iH£e>o£#±£ <, £ 
&£$B»tttg$§N'f&*5 0 0B#F^ftT*&o£:. 
20 [0 12 2] ^O^Z^mHSmii, V7747m$. 

1 0 l^lC^^^P^-^Sr^-TSS i 0 2 7^ 
?102 fcJB^U 3©VX^J:tCG a N® 103&7 

©^R5©^V^ffigOG a Njg 10 3 Sdi: 

lot, \s-vv>wm 

* y©|6j_h&EIS3i:^T'^Sc 
[0 12 3] fcfc, #»£J&7?1*, ®1 0 (a) T*^ 

isttffl&DMnM-yzn-t&s i o 2 vx* 1 0 

30 2*MV^, 010 (b) •C^-rH^OgflP/N^- 

ttfX'gfc, 3£ic, ei 10 (a) -zmirHttm** 

->4Si0 2 CW&fcLTffiV*fe*£; H»IC®1 0 
(b) T*atbfeH^A-^->4S i0 2 0^i:L/TM 

[o 124] (M8amimm) mi u*. #$B9§©ffi 

^•T^®T*feS„ fcfe, Ell 1 0 1~3 1 5tt 

Ei9cp©l 0 1-1 1 5lC*iM§UTV^„ 
40 [0 12 5] -9-7T>rT*K3 0 l±tCli, ^1©7^ 
^tLT^O. 3/ttmtf>S i02f3 0 2 a^fiK$ 
*U *<D±\Z]$.£ 3(im<D7> K-^G a NM3 0 3 a 
jJflK&StlTV**. GaN§3 0 3 a±lCl^ ^2®7 
XttLXmZO. 3 fim(D(DS i02 MS 0 2biW 
f£<**U ■e©±{CjP$3/im©T^K-^GaNjf3 0 
3 b^J^StlTV^o 

[0 12 6] -g-LT. GaNf3 0 3 b±lC«u %OM 

i(D$mmhmmz. n -GaNn>^^hM3o 

4, n-Alo.08Gao.92N^5f KM3 0 5, n-G 
50 aNisSI306, n-Alo.2 Gao.8 N^V7t 



(12) 

21 

-A-7n-B6ifcS3 0 7, SCH-MQW?S4JI3 0 
8, p-Alo.2 Gao.8 N**U 7*-rt-y n-R& 
±1309, p-GaNiif3 10, P~Alo.08G 
ao.02N^7>V KJI3 1 1, p-GaNn^^M3 
12, p{f®d3 1 3, niig3 14, S i O2 WB 
M3 1 5*^StlTV^S. 

to 1 2 7] xmm&mtfftcDm'i <z>gt&mtm&2> 

mt, S i 0 2 V** £5ftJB L£5^;W&R£ 2 EBf 
e>^tT2>-5o SfoT, n-GaN3>^^hM3 04 

[0 12 8] *-f. t77-f7aS3 0 1±IC, 011 
ICaVf CVDftt«bfeS iO 2 !302a 

ttfiMlzmnLt~-?X>7ZM!&t2>. ZOS i O2 V 
Xi-302 a©jfj& *£3©.ttti, fg7©^£*&i: 

3 a 1 %&>T£ U &i2te7> K-^G 

aN303a<0<l-l 0 0> Jjfa\Z¥4f\ZteZ>J:5\Z 

[0 12 9] ?M^T% ^#ffl^,T*l 2 0 0-C^T'^a 20 
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